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Greece is moving forward with a new vision
Thousands of years ago, it was only kings, pharaohs and emperors who had the ability
to solve large-scale problems. A couple of centuries ago, this power expanded to the
industrialists who built our transportation system and the financial institutions that acted
as pillars of economic growth.
Today, the ability to solve such problems has been thoroughly democratized.
At this moment, and for the first time in history, a passionate and committed
individual can have access to the technology, the minds and the capital required to take
on any challenge. To make our society stronger and the world we live in a better place
Our recent experience and participation in the Ocean Discovery XPRIZE
competition in Kalamata, Greece proves that.
Niki Siropoulou
Niki Siropoulou
Summit Director,
SingularityU Greece
Summit

Today, global technological competition is intense. It is no secret that Europe is trying
to catch up to the technological race between the US and China. The southern part of
the continent is also struggling to pick up the pace. Singularity University can be
a catalyst for positive change in the SEE region, helping us come up with new,
sustainable solutions toward growth and abundance.
It is imperative that we start today. We must take steps to empower not only companies,
but also governments, NGOs and our youth in particular, toward building a better world.
We need to inspire committed individuals, corporations and government bodies alike
to embark on a journey to positive impact.
An African proverb says:
“If you want to go quickly, go alone. If you want to go far, go together.”
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“Creating abundance is not about creating a

“Our technology, our machines, is part of

life of luxury for everybody on this planet: it’s

our humanity. We created them to extend

about creating a life of possibility.”

ourselves, and that is what is unique about
human beings.”

Peter H. Diamandis, MD
Executive Founder,
Singularity University

About Singularity University

Abοut SingularityU Summits

Singularity University: A platform for promoting new ways of thinking and innovating
a launchpad for emerging ventures, and a powerful global community of doers and
leaders—all poised to solve humanity’s biggest problems.

SingularityU Summits are hosted by SU partners across the globe to help local leaders
understand how to apply exponential technologies to create positive change and
economic growth in their regions.

Singularity University is a global community using exponential
technologies to tackle the world’s biggest challenges.
Its learning and innovation platform empowers individuals and organizations with the
mindset, skillset, and network to build breakthrough solutions that leverage emerging
technologies like artificial intelligence, robotics, and digital biology.

They are two-day conferences that become an annual point of connection and
inspiration, a catalyst to accelerate a local culture of innovation, a platform for people
to work on impact initiative, and an opportunity to convene members of the community
for discussion around rapidly changing technologies.

It’s an inspiring community of entrepreneurs, corporations, development organizations,
governments, investors, and academic institutions that together has the necessary
ingredients to create a better and more equitable future for all.
The world urgently needs a new mindset and toolset to overcome the
challenges of technological disruption. Singularity University empowers leaders of major
corporations, world governments, nonprofits, startups, and others to solve humanity’s
biggest challenges by helping them develop this mindset—an exponential mindset—and
apply emerging technologies to create a better future.
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Ray Kurzweil
Co-founder, Singularity University
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DAY 1 NOVEMBER 11th VISION FORWARD

SUMMIT
PROGRAM

8:00 - 9:00

Arrival, Registration, Coffee, Networking

9:00 - 11:15

DAY 1 - SESSION 1: A Future Forward
speaker

Niki Siropoulou, Opening
Kyriakos Pierrakakis, Minister of Digital Governance: Welcoming Remarks
Bill O’Connor, Μaster of Ceremonies
Amin Toufani

Exponential Business Models

Ramez Naam

Energy: the Highest Bet

11:15 - 12:00

Coffee Break

12:00 - 14:00

DAY 1 - SESSION 2: The Future of AI, Robotics and Manufacturing
Anita Schjøll Brede

The Artificial Intelligence Era

Concha Monje

The Future of Robotics

Maggie Nixon

Robotic Surgery

Scott Summit

The Future of Manufacturing

14:00 - 15:30

Lunch Break
Deep Dives to take place during Lunch Break

15:30 - 17:30

DAY 1 - SESSION 3: The Future of Cities
Geci Karuri - Sebina

Rethinking Cities

Martha Tsigkari

Computation and Innovation in
the Built Environment

Haris Broumidis

Technology with Purpose

James Ehrlich

Rethinking Villages

Coffee Break

17:30 - 18:15
18:15 - 19:30
19:30- 20:30
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topic

David Roberts

Disruption in the Exponential Era

Cocktail Reception - Networking Event

Amin

“The biggest risk
is not thinking big
enough.”

Toufani

Chair, Finance & Economics, Singularity University

Exponential Business Models

Amin is the CEO of T Labs. Formerly the director
of strategy and Vice President of Strategic Relations at
Singularity University, he has founded for-profit and social
impact organizations in a range of domains, including artificial
intelligence, peer to peer lending, Bitcoin, human rights,
international development, carbon offsetting and solar energy.
He has a degree in artificial intelligence from the
University of British Columbia, an MBA from Stanford,
and an MPA in economic policy from Harvard.
He attended Harvard and Stanford concurrently
and graduated an Arjay Miller Scholar.
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DAY 1 - SESSION 1:
Future Forward

Exponential Business Models Amin Toufani

Speech Summary:

• We are moving away from a world of scarcity to a world

Amin presented us with a range of business models
emerging today due to the development of
exponential technologies, and emphasized the
importance of the “digital twin” as a fundamental
for innovation.

• 90% of all recorded data was created in the last 2 years,

He stressed that he sees the digital twin as a new
type of self-reflecting mirror that could lead to more
liquid democracies, peace, shared abundance and
more kindness.

of abundance, even though the media still has a tendency to
focus on the former. This shift is at the core of everything we
talk about at Singularity University.

while medical knowledge is doubling every 80 days; that is
why the rise of hypothesis-free AI is so important. We used
to go to a machine with a set of data and we would ask
questions. Now we say here is our data, tell us what questions
to ask and also give us the answers.

• We each have a choice. Will we pursue value capture or

value creation? Value creation is when we create something
completely new that solves a problem that has never been
solved before.
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• A digital twin is a digital representation of a person, property

or process, that allows us to generate exponential
value and disrupt business industry. The digital twin
provides an exponential business model that touches upon
areas like robotics, biotech, AR/VR, AI, vehicle autonomy, the
internet of things and the cloud, blockchain and 3D printing.

• Exponential business models leverage the digital twin.

Different models include:
(a) the certainty engine,
(b) the behavioral shaper,
(c) digital twinning,
(d) just in time delivery,
(e) hyper-customized experience, (f) the accountability engine,
(g) the commitment pooler, (h) the re-orbiter business model,
(i) the platform business model, (j) the attention economy &
(k) the gap minder.

DAY 1 - SESSION 1:
Future Forward

Key Quotes:
• “The human brain has not evolved to think
exponentially because nature, for the most part,
evolves linearly.”
• “A digital twin is a digital representation
of a person, property or process, that allows us
to generate exponential value and disrupt business
industry.”
• “When the world is changing that much faster,
your ability to respond to this change is your best
predictor of success.”
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Exponential Business Models: Amin Toufani
• The invention of the mirror brought massive changes

in the fabric of society. The moment the mirror shows up,
people start recording birth dates, demanding privacy, the
first-person novels take off and demand for portraits grows.

• By the same token, the digital twin will become a new

type of mirror for society. It will provide us with a more
precise image of the world. The moment we have the
digital twin in place, we are going to have a more liquid
democracy, fewer wars and more peace and abundance.

• We are moving toward the right direction, but we should

worry about a crisis of imagination. We can do more than
we realize.
The biggest risk is not thinking big enough. We get what
we celebrate, and we are celebrating all the wrong things.
We need to upgrade our imagination.

• Intelligence is hitting a target that nobody else can.

Genius is hitting a target nobody else can see.

Ramez

“Bet on the
innovators and not
on the forecasters.”

Naam

Chair, Energy & Environmental Systems, Singularity University

Energy: the Highest Bet

Ramez is a computer scientist, futurist, and awardwinning author. His career has focused on bringing
advanced collaboration, communication, and information
retrieval capabilities to roughly one billion people around
the world, and took him to the role of Partner and
Director of Program Management within Microsoft.
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DAY 1 - SESSION 1:
Future Forward

Speech Summary:
Ramez emphasized the importance of energy as the
bedrock of human civilization, reminding us that
some of the greatest challenges we face today, like
the systemic threat of climate change, relate to it.
He spoke extensively about the economics of solar
and wind power, as well as the enormous untapped
potential they represent for Greece, but also of how
essential solving the problem of energy storage is.

Energy: the Highest Bet Ramez Naam
• Energy is the bedrock of human civilization and two

of our greatest challenges today relate to energy.
The first challenge is poverty; we are talking about energy
abundance and yet we have 1.3 billion people on the planet
that don’t have access to modern energy. The second is the
systemic challenge of climate change.

• 24% of global greenhouse emissions come from land use

and agriculture, 21% from industrial activity (steel, cement,
petrochemicals and manufacturing), 6% from building heat
and 4% from ships and planes.

• This is relevant globally, but also locally. Greece has

an abundance of sun and wind, and yet it imports 64%
of the energy it uses and has the 2nd highest energy
prices in the EU. Half the energy used in Greece is oil and
it’s all imported. Greece has the highest penetration of
renewables, and yet coal is still dominant.
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• The good news is that the hydrocarbon economy is

being disrupted. The future of power is at sea, where the
fastest winds blow, and the Aegean Sea provides a massive
opportunity for wind power.
• Greece need not be an energy island. Greece can be an

exporter of power. It could be powering Russia with some
of the cheapest energy on the planet.

• If all ground transport were to be electrified, Greek

consumers would save almost $3 billion/year, $1 billion/year
would be spent domestically, electricity prices would be
lower and local jobs and infrastructure would be created.

• International energy agencies consistently fail to forecast

the rate at which these technologies are becoming cheaper.
We should be betting on the innovators and not the
forecasters when making our own hypotheses.

DAY 1 - SESSION 1:
Future Forward

Key Quotes:

Energy: the Highest Bet Ramez Naam
• The three phases of clean energy are:

• “Bet on the innovators and not on the forecasters. Forecasters are humans and they have status
quo bias.”

(a) policy dependent (clean energy too expensive),
(b) competitive (clean energy cheaper for new power) and
(c) disruptive (clean energy cheaper than existing power).
Stage 3 is happening now. At some point the economics of
clean energy become so advantageous that everyone sees
that this is the choice to make.

• “Greece could be powering Russia with some
of the cheapest energy on the planet.”

• In the next 3 years we will see autonomous taxis in major

• “In 2030 new wind/solar energy will be cheaper
than existing coal or gas almost everywhere.”

• “At some point, the economics of clean energy
will be so advantageous that everyone will see that
this is the choice to make.”

cities around the world. The rise of autonomous vehicles
will be massively disruptive. Oil industry, luxury auto
brands, auto insurance and real estate for car parking will
not be profitable businesses when disruptive autonomous
cars become popular. Almost ⅔ of the world’s oil supply
today is at risk of disruption because of the autonomous
vehicles, yet the exact timing of this
disruption is hard to predict.

• Ultimately, we are going to have to crack the problem

of energy storage. Tesla’s advances in lithium batteries
constitute an exponential technology.
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• Greece’s energy goals: hedge or diversify, get greener,

become an energy exporter and invest in the future
of renewables.

Anita

“Don’t trust
headlines. Read
the underlying
data.”

Schjøll Brede
Artificial Intelligence, Singularity University Faculty

The Artificial Intelligence Era

Anita is the CEO and Co-Founder of Iris.ai; one of the 10
most innovative artificial intelligence companies in 2017
according to Fast Company. Anita was announced by Forbes
to be one of the World’s Top 50 Women in Tech in 2018.
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DAY 1 - SESSION 2:
The Future of AI, Robotics
and Manufacturing
Speech Summary:
Anita got us up to speed with a basic level
of understanding of AI.
Even though some see the development of AI
“as the new electricity”, Anita warned us that
developments in this field can also be deceptive.
And yet, AI might develop much faster than we
think. Business leaders and innovators should plan
and prepare people who work with machines for the
hype, the reality, the risks and the biases of AI.

The Artificial Intelligence Era Anita Schjøll Brede
• Is AI the new electricity? AI will keep coming up in various

• AI means everything and nothing all at once; it is a big

• AI is an old technology and an old research field, but

• One helpful way to explain AI is that while regular software

applications. Aim of this speech is to get us up to a basic
level of understanding of AI.

around 2012 something happened. We had enough
computation power to run some really old technologies,
specifically neural networks, and enough data to feed into
those networks to get results. That is why everyone is
talking about AI.

• When we talk about AI, we usually operate with three

levels:
(a) Artificial Super Intelligence or ASI - one machine as smart
as all of humanity combined,
(b) Artificial General Intelligence or AGI - one machine as
smart as one human being and
(c) Artificial Narrow Intelligence or ANI - one machine can
do one thing better than a human being, but the scope is
narrow; it is trained in one thing and one thing only.
Where are we now? At ANI.
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fluffy umbrella term, fairly synonymous with machine
learning, neural networks, deep learning etc.

works like a calculator, machine learning AI is a smarter
system, shaped like the human brain. Depending on its
experience and the data it has seen, it will give you a
different answer. But actually, that analogy is problematic.
On the one hand, we don’t know how the human brain
works. On the other, we don’t want to emulate the human
brain because it is incredibly flawed.

DAY 1 - SESSION 2:
The Future of AI, Robotics
and Manufacturing
Key Quotes:
• “Within the next handful of years, AI will be in
every single device around us, to some degree.”
• “Even though we are far from AGI (Artificial
General Intelligence), we are still in the middle of
a revolution that is changing everything.”
• “Keep in mind that all of this technology is
incredibly deceptive. Don’t trust headlines. Read the
underlying data.”
• “One technology develops faster because another
technology develops faster.”
• “AI is an open movement and it is a movement
of collaboration.”

The Artificial Intelligence Era Anita Schjøll Brede
• Do we want to build machines that are good at exactly

what human brains are good at, or do we want to build
machines that amplify and augment human capabilities,
so that we can use them as partners rather than
replacements?

• Importance of tiny data: humans can make choices based

on tiny data, but machines are not good at that.

• Fundamental scientific breakthroughs are still necessary

to build AGI and these are difficult to predict. Some
scientists believe we will never have AGI, the shortest
estimate is 9 years from now and the average estimate is
around 60 years.

• And yet, AI can develop much faster than we think.

Business leaders and innovators should plan and prepare
people who work with machines for the hype, the reality, the
risks and the biases of AI.
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Concha

“Are humans
prepared to
co-exist with
robots?”

Monje

Associate Professor & Researcher of Robotics,
University Carlos III Of Madrid

The Future of Robotics

Concha is an Electronics Engineer and an expert on soft
robotics. She has received several awards, including the
Best Contemporary Researcher Award by the Center of
Scientific Investigations of Spain (CSIC) and the Woman
and Technology Award by Orange Foundation.
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DAY 1 - SESSION 2:
The Future of AI, Robotics
and Manufacturing
Speech Summary:
Concha asked us to consider how robots can
co-exist with humans and vice versa.
She emphasized the importance of the term
edutainment (education and entertainment) as
a creative means to transform information into
knowledge and familiarize humans with robots.

Key Quotes:
• “Are humans prepared to co-exist with robots?
Not really!”
• “We have to be very responsible with the data
we are using to train Artificial Intelligence.”
• “We are becoming like a kind of cyborg:
organisms with an enhanced ability to integrate
smart devices.”
• “We need robots to become our partners in life,
but the real challenge is fighting against human
selfishness corrupting robots.”
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The Future of Robotics Concha Monje
• China and Asia are leading the robotics market. Experts
will tell you the reason is that these countries are investing
a lot of effort and money into these technologies. And yet,
there is something else at play here; they really embrace
robots and put passion into this research.
• Are we humans prepared to face the challenge of
existing alongside robots?
• Access to information is the highlight of this century.
We have become very dependent on our smart devices,
our apps, social media, etc. We even let machines decide
for us. But are we cyborgs?We are organisms with
enhanced abilities through our integrated devices.
• We are super-exposed to information. And yet, having
access to information is not enough. Information needs to
be transformed into something more important, knowledge.
• With more intelligent and dexterous machines, we can
make that shift. We also have a great ally which is our
brain, that has an amazing property: plasticity. We need to
reeducate ourselves in order to face the challenges of the
future.

• To make robots our partners in work and life, we need
a regulatory framework. Are robots ready to coexist with
humans? The answer right now is no.
• In order to understand the robotic challenge, we need to
understand that robots are composed by two main parts:
intelligence and body.
• What about the data we feed into the brain of Robotic/
Artificial Intelligence? We have to be very responsible
with the data we are using, as decisions change based
on the information available. We need massive sets of
representative data; biased data will lead to bad decisions.
• What about the robotic body? Robotics should turn their
attention to nature. Nature uses soft materials frequently and
stiff materials sparingly. “Bent is better than broken” is a
key principle of soft robotics.
• When it comes to robots and humans, the real challenge
is fighting against human selfishness corrupting robots.
Let’s question the person that is behind the robot.

Maggie

“Healthcare has a clear
goal now: to enter
the era of intelligent
surgery.”

Nixon

VP, Product Quality & Global Distribution RAQA
Intuitive Surgical

Robotic Surgery

Maggie was one of the early instrument design engineers
for the da Vinci® surgical robot. During her tenure at
Intuitive Surgical, she has held a variety of roles in design,
clinical engineering, operations, RAQA and an assortment
of leadership positions across the organization.
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DAY 1 - SESSION 2:
The Future of AI, Robotics
and Manufacturing
Speech Summary:
Maggie spoke about the challenges and
opportunities that lie within the field of robotic
surgery. She argued that surgical robots require
constant practice, much like elite athletes, in order
to develop advanced simulation capabilities.

Key Quotes:
• “Healthcare has a clear goal now: to enter the era
of intelligent surgery. An era of better outcomes
and a better patient experience.”
• “We can approach surgical training like we
approach the training of an elite athlete.”
• “Give surgeons tools to hone their craft and
compare it against the craft of some of the most
talented surgeons out there.”

Robotic Surgery Maggie Nixon
• A century ago, the wealthier you were, the longer you
would live. Today there is less disparity in terms of life
expectancy. Vaccinations, medicine and surgery have all
contributed to this.
• Is surgery really on par with vaccinations and medicines
in this trend? 300+ million surgeries take place annually, but
4 million people die within 30 days. 5 billion lack access
to basic surgery. That leads to an estimate of 17 million
potentially preventable deaths. There is an opportunity
here, without question.
• Surgery is not deployed in the same way as vaccinations
and medicines. It requires a massive amount of
infrastructure to deliver high quality results: a hospital,
technology within the hospital, as well as highly trained staff.
Arguably, it is staff, the last piece of this puzzle, that is the
most difficult to build.
• Surgical robots: the most powerful part is not the robot.
We are entering the era of intelligent surgery.
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• Practice makes perfect. Sports can actually apply
to intelligent surgery, as the result of the surgery is the
culmination of an incredible amount of training and
diligence.

• At the same time, surgery is becoming digitally observable;
we have an example of an interesting digital twin. You can look
at surgery very differently when you have that.
• Approach surgeon training like the training of an elite
athlete. You can extract insights, develop metrics of what
a good surgery looks like and build advanced simulation
capabilities. Enable surgeons to see new things and bring
new information to advance the development of surgery
and integrate 3D view and pre-operative imaging into
the surgical procedure. We have a platform to leverage
information and deploy digital technology into the system.
• For the time being, surgery is also a critical option for
combating cancer. This is a problem worth working on.
• The goal of healthcare is clear: better outcomes, better
patient experience and lower total cost of care. This requires
more than minimally invasive tools, more than digital
technology and more than robots. Surgery is entering a new
era, the era of intelligent surgery.

Scott

“Shots on goal.
The more shots you
take, the more goals
you can score.”

Summit

Digital Manufacturing, Singularity University Faculty

The Future of Manufacturing

Scott explores the intersection between the body, human
needs and technology. He founded Bespoke Innovations
in 2008, exploring how 3D scanning and 3D printing may
address complex human needs, including applications in
limb loss, prosthetic devices, scoliosis and post-op bracing.
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DAY 1 - SESSION 2:
The Future of AI, Robotics
and Manufacturing
Speech Summary:
Scott emphasized the fact that 3D printing
is already a part of our lives, arguing that it will
become an even bigger part of every aspect
of our world very soon.
He gave us a long list of fascinating examples
of applications of 3D printing in various aspects
of the manufacturing process.

The Future of Manufacturing Scott Summit
• Using 3D printing technology, we can make things

better than they were before. We can build them better,
stronger, faster. We can create entire new categories of
products, or rethink existing ones that have been around
for ages and improve on them in ways that were not
possible before.

• 3D printing and 3D scanning lead to democratization.

These tools are available to everyone; it’s a question of
finding what problem you want to solve.

• 3D printing was invented 30 years ago to make car

dashboard prototyping faster. It introduced three things into
the innovation process: (a) the ability to create complexity
at no burden to the process, (b) the ability to have a rapid
iterative development cycle and (c) an all-digital workflow.
These three things changed everything and opened the
door to all these advancements we see in manufacturing.
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• When you print your parts, they can last forever.

Companies, as well as users, hate spare parts and inventory
for good reason. When your parts are digital, all you have
to do is order a spare and it comes to you from the nearest
fabricator.

• If you are a manufacturer, you have a choice between the

old-school way to make spare parts, with its upfront high
cost, which is very slow to make changes to and requires
extensive inventory and often trips to far, exotic places.
Or you can keep your inventory in a flash drive of “ones and
zeros.” It’s a no brainer.

• What is the advantage to a start-up? There is no longer

a need to worry about inventory, but this also allows for
mass customization and prototyping. The barriers of entry
are significantly reduced and failing is made less costly, with
obvious advantages to the innovation process.

DAY 1 - SESSION 2:
The Future of AI, Robotics
and Manufacturing
Key Quotes:

• In the past, the pace of innovation was limited by the pace

• “3D printing is a part of our lives already. It is
how we make things today. We can make things
better, stronger, faster.”

of fabrication. The entry of 3D printing has accelerated this
pace, leading to super-accelerated R&D cycle.

• “Sometimes when your tools are limited, so is
your imagination.”

• The shoe store of the future has no shoes in it. You simply

• “What does this offer to the entrepreneur?
Shots on goal. The more shots you take, the more
goals you can score.”
• “You can’t fail early and fail often, if failing is
expensive and time-consuming.”
• “The challenge for the entrepreneur will be how
to connect the problems with the versatility of these
new tools.”
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The Future of Manufacturing Scott Summit

walk in and a 3D scanner analyzes you as you walk. Once
you have that digital twin, whenever you want a new pair,
you browse online, you pick the shoe you want and you
have the perfect fit delivered to you.

• Could you 3D print in space? 3D printing will also be

crucial in space exploration and colonization. It could allow
for the creation of megastructures in space.

• What is the dark side of 3D printing? You can get an

undetectable, untraceable 3D printed gun. You can also
reshape it so that no one will suspect what you have is
a gun. Another danger is biometric hacking.

• The ability to make things has far outstripped our

imagination. The challenge for the entrepreneur will be how
to connect problems with the versatility of these new tools.

Geci

“As our cities grow,
are they making us
better?”

Karuri-Sebina
Urban Development & Policy, Singularity University Faculty

Re-thinking Cities

Geci is an expert on urban futures, including smart cities,
networks, urban planning, governance and development,
as well as innovation systems.
As an urban scholar and practitioner, she studies
urban systems and uses trans-disciplinary approaches
to help conceptualize and develop effective
governance responses and approaches.
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DAY 1 - SESSION 3:
The Future of Cities

Speech Summary:
Geci asked us to imagine what the future of cities
looks like. She spoke of 4 key archetypes of the
future – a model of continued growth,
a transformative model, a collapse model and
a discipline model – and asked us to consider
a future that is outside of that grid.
She stressed the importance of involving many
people in the process of creating the future,
not just the few.

Re-thinking Cities Geci Karuri-Sebina
• How do we imagine the future of cities? If we were

• Dubai’s approach: city vision to be a pioneering tech and

• The 4 archetypes for future visions: (a) continued growth,

• Barcelona’s approach: “smart Barcelona”, internet of

to project ourselves onto 2050, what would cities look
like, feel like or smell like? What are people doing?
What do they want?

(b) transformative, (c) collapse, and (d) discipline. The goal
of the speech is to help us imagine something completely
different; something outside of the above the grid.

• Many cities in the world are already thinking about the

future; we look at some specific examples.

• Singapore’s approach: “the world’s first smart nation”,

digital twinning, using digital tech to boost livability and
sustainability through smart planning, a smart environment,
smart living, smart maintenance, all of which are enabled by
a central brain, leading to a very controlled, very
tech-enabled structure.
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digital innovation global leader; Dubai’s blockchain strategy,
Dubai Now smart services, tech on the beach, smart parks
etc.

mobility, efficiency, Smart Citizen Barcelona, city-wide Wi-Fi;
a participatory environment, with a focus on inclusivity.

• The idea of smart cities is pretty ubiquitous, everyone

talks about it but there is a big “but”: inequality.

• There is pattern to what has made cities grow and flourish

over time, but also to what has made cities collapse: income
inequality and xenophobia. This matters because it plays
out as instability; people are not willing to tolerate the
exclusion and at some point they react.

DAY 1 - SESSION 3:
The Future of Cities

Key Quotes:
• “Cities are an amazing heuristic, an amazing
way to reflect upon ourselves. I suspect they are
one of our biggest innovations and one of our
biggest challenges.”
• “There’s a pattern to what has made cities grow
and flourish over time.”
• “As our cities grow, are they making us better?
Are we safer? Are we healthier? Are we happier?
Are we better humans?”
• “Let’s find processes that appreciate the weird
and wonderful ways in which people all around are
solving problems. Let’s tap into that wealth, not in
a predatory way but in appreciation of these ideas.”

Re-thinking Cities Geci Karuri-Sebina
• The “3 Ds” of great cities: density, diversity and design.

Are they that or are they dirty, dangerous and demeaning?

• There are contradictions inherent in cities; they flourish

because of the benefits of agglomeration, but as cities
grow, there is a decreasing capacity for governance.

• Can we imagine something different for the city

of the future? From a focus on “power and control”
to a value-driven form of leadership for cities.

• 3 ideas for the future of our cities: imagine, include

and decolonize.

• How do we involve more people in the process of

creating the future, not just the few? We could do so much
more that better responds to where we want to live in.
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Martha

“We have a
responsibility
to create something
better than what
came before.”

Tsigkari

Partner, Applied Research & Development, Foster + Partners

Computation & Innovation in the Built Environment

Martha is a Partner at Foster + Partners.
Her background spans architecture, engineering and
computer science. She has two decades of experience
working in projects of all scales and uses.
Her work incorporates computational design,
human-computer interaction, machine learning
and optimization.
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DAY 1 - SESSION 3:
The Future of Cities

Speech Summary:
Martha spoke of her work at Foster + Partners,
a company that pushes the boundaries of
technology and architecture on a daily basis,
constantly striving to change the paradigm
of design.

Computation & Innovation in the Built Environment
Martha Tsigkari
• Foster + Partners has been taking technology very

seriously for a long time now; the ideas and the intent has
been here, but the technology wasn’t mature enough.

• Collaboration between creative minds is at the heart

of the creation process; as technology evolves, our tools
evolve too.

• Breaking the boundaries between physical and digital

modelling allows designers to make decisions that are
intuitive as well as informed, early in the design process.

• Technology helps us identify solutions to very

challenging projects.

• Mexico City Airport is such an example, characterized by

horrific soil conditions, a highly seismic zone and a volcano
near-by, with a need for a strong sustainability agenda in
terms of the building’s performance. How do you solve
a problem like that? Our greatest achievement was that
we made something so complicated look effortless.
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• Hellinikon master plan, currently the largest urban

regeneration project in Europe, was designed with the
human experience in mind, while still investing heavily on
businesses, ecology, sustainability, culture and innovation.
The entire master plan is driven in terms of maximizing
daylight, as well as views to the sea and the park.
The Hellinikon Metropolitan Park is almost as big as
London’s Hyde Park; a significant addition to the city’s green
spaces. It is an inspired urban project that reflects the
city’s aspirations for the future.

• Apple Park at Santa Clara Valley, the new Apple

headquarters, housing 12 thousand employees, was
envisioned as a home for innovation for generations to
come. The building itself is a tribute to innovation,
a testament to what is possible when clients push us to
break the boundaries; technology has allowed us to do
things we never could have done before.

DAY 1 - SESSION 3:
The Future of Cities

Key Quotes:
• “When we design a building, we have a
responsibility to create something better than
what came before.”
• “We are in the business of creating
experiences.”
• “Technology allows us to do things we never
could have done before. Swarms of tiny robots are
quite far ahead in the future, but robots are already
here and are helping us change the future of design
and construction.”
• “A Blade Runner future may not be as far away
as we think.”
• “The future is already here, it’s just not evenly
distributed. Are you ready to change that?
Are you ready to make the future come quicker
for all of us?”
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Computation & Innovation in the Built Environment
Martha Tsigkari
• There are a lot of things that can drive how you design an

urban space. Can we use the same optimization principles
to design a city, based on specific criteria? We let the
algorithm do the heavy lifting for us, creating hundreds
of thousands of solutions, evaluating them, based on
specific requirements that we feed into the machine, and
at the end picking the best performing ones and evolving
them many times over, until at the end it provides us with
a solution we can start working on.

• From the macro scale to the micro scale; the same

tools can also be useful for specific materials used in the
construction process.

• We can see a future where tiny swarms of robots could

be incorporated into façade systems, allowing you to sit in
your office and have your façade reconfiguring, in relation to
your daylight or privacy needs.

• Swarms of tiny robots are quite far ahead, but robots

are already here and are helping us change the future
of design and construction. From robots that can lay
bricks to 3D printing of materials, to semi-autonomous
reconfigurable spaces; these technologies are already
here to augment and evolve the construction environment.

• By 2050, 70% of the population of earth is going will be

living in urban areas. We need to start thinking of how to
build the infrastructure to incorporate them now.

Haris

“The future
is exciting and we
should be ready.”

Broumidis
Chairman & Chief Executive Officer, Vodafone Greece

Technology with Purpose

Haris has been Chairman and Chief Executive
Officer of Vodafone Greece since 2016.
He has held senior management positions at
Vodafone Group and has significant experience in the
telecommunications and consumer products market.

30

DAY 1 - SESSION 3:
The Future of Cities

Speech Summary:
Haris posed the question of whether this technology
revolution that we are experiencing will be
democratic or not, emphasizing the need to bundle
technology with purpose.

Technology with Purpose Haris Broumidis
• Vodafone’s partnership with Singularity University is

creating real value to build the right mindset and the right
knowledge around the ways in which technology can
improve lives.

• The key question that this intervention addresses: at the

end of the day, is exponential technology a great thing?

• The evolution of the telecoms sector is key; none of the

things that are being discussed at Singularity University
would be possible without super-fast, reliable, low latency
networks.

• Today we have 50 billion connected devices around

the world and 250 billion sensors. 5G will unlease
the opportunity for even more connections; the internet
of everything will mandate how the world will operate.
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• The 4th industrial revolution comes with a set of big

questions. Exponential technologies are fusing the physical,
digital and biological worlds, impacting every industry,
discipline and society around us, and even raising questions
around what it is to be human.

• How will we find a new macroeconomic balance? If data is

the new gold, what will happen with privacy and security?

• The stated purpose of past revolutions was to extend

freedom and democracy. Will this technological revolution
be a democratic revolution? Will it make sure it leaves
no one behind, especially the upprivilleged?

DAY 1 - SESSION 3:
The Future of Cities

Key Quotes:
• “I have a strong conviction that we should not
use technology as a standalone term. We should
always bundle technology with purpose.”
• “Our biggest privilege is that we live in this time
window - the best time window in human history.
If we opt for purpose-led technology, disruption
and innovation, the future will be fascinating.”
•

“The future is exciting and we should be ready.”

Technology with Purpose Haris Broumidis
• Research was conducted on the sentiment of people

in different countries towards the future; In most countries,
the sentiment is positive, but we can’t ignore the fact that
1/3 of the population is still critical, scared or skeptical about
the future. The good news, as expected, is that the youth
is more optimistic.
• Let’s paint a picture of the future we want. We identify

5 key trends: (a) future cities that incorporate these new
technologies, (b) the 100 Terawatt world with abundant
clean and cheap energy, (c) intelligent assistance with
the help of AI, (d) personalized medicine and (e) purposeful
work.

• What do we mean by “technology with purpose”?

3 examples in which Vodafone was involved: (a) big
data analytics in Ghana -cellphones being used to
contain epidemics, (b) diabetes drone project in Ireland geography no longer being a barrier to medicine access
and (c) Paralympic skiing - 5G enabling equal opportunity
and inclusion.
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• Our biggest privilege is that we live in this time window

- the best time window in human history. If we opt for
purpose-led technology disruption and innovation, the
future will be fascinating.

James

“We have an
obligation to stand up,
do the right thing and
solve this crisis”

Ehrlich

Smart Cities & Environment, Singularity University Faculty

Rethinking Villages

James is the Founder of ReGen Villages, a Stanford University
spin-off company creating the “Tesla of Ecovillages.”
He spent 14-years filming case study research on
organic and bio-dynamic family farms and produced
an award-winning national PBS TV series, as well as
co-authored a best-selling companion book.
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DAY 1 - SESSION 3:
The Future of Cities

Speech Summary:
James spoke about a new kind of community life
and of his interest in the idea of building strong and
healthy neighborhoods and villages.
He also spoke of the urgency of tackling climate
change, urging us to act now.

Rethinking Villages James Ehrlich
• Case studies allowed us to learn more about biodiversity

and circular systems, as well as farm-to-table communities
and artisanal ingredients.

• As we were filming these interviews, we realized we had

the ingredients to create an TV show and a companion
cookbook.

• “Organic Living” which was about more than food.

It was about intentional communities, villages and
neighborhoods.

• “Wood Wide Web” research by Suzan Simard has shown

that beneath every forest there is a complex underground
web of roots, fungi and bacteria, helping to connect trees
and plants to one another. This subterranean social
network covers thousands of kilometers, creating
a collaborative economy.
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• These are patterns that are connected to us and we

are connected to them. Imagine developing the future of
living around this kind of digital network that can convey
on a nutrient level how we can support ourselves in a
circular way, through biodynamic, biodiverse, bioavailable
nutrition.

• Vertical farming and research on aquaponics and

aeroponics; not a replacement to soil-based farming, but a
supplement to it.

• ReGen Villages: metabolic integration and circularity.

The output of one system becomes the input of another,
which is also a digital twin, learning to improve how that
community actually functions.

• How can we take a piece of land and model on that land

the regenerative capabilities of what’s possible there? Not
a matter of technology, a matter of money and political will
to scale this model of community building.

DAY 1 - SESSION 3:
The Future of Cities

Key Quotes:
• “Organic Living was about more than food.
It was about intentional communities, about
villages and neighborhoods.”
• “Can we take a piece of land and model what is
possible on that piece of land? We can live and
thrive and flourish in communities together.”
• “For the first time ever, previously siloed
infrastructure can now talk to each other.”
•

“Greece will lead the world by saving the world.”

• “We have an obligation to stand up and
do the right thing and solve this crisis.”

Rethinking Villages James Ehrlich
• Imagine communities that talk to each other through the

cloud and are able to continuously improve; that concept is
a means to an end. The software is running in the
background with one goal: human flourishing.

• What can we imagine in Greece? There are locations that

are being thought of where we can have ReGen Villages
communities. Important to look at how you can make
islands themselves regenerative and resilient. There is an
opportunity here for restorative permaculture and the kind
of residential living that is the example that will drive people
from all over the world to look to Greece to see how it is
done.

• ReGen Villages global outreach: no shortage of land

opportunity, just a lack of imagination. Over 16k people have
signed up to live in RegenVillages.
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• Universities and institutions have an obligation to stand up

and do the right thing right now, to fix this world that
we live in.

• We are divesting away from fossil fuels on a massive

scale. What are we going to do with these investment funds?
ReGen Villages could be a vessel for that.

• We need to act now. Let’s move together to solve these

existential threats in such a way that we can live in thriving,
flourishing communities together.

“All great
disruption begins
with lasting hope.”

David
Roberts

Technology Disruption & Exponential Leadership,
Singularity University Faculty

Disruption in the Exponential Era
David is one of the world’s top experts on technology disruption,
innovation and exponential leadership. His passion is to help improve
the lives of a billion people in the world, by helping leader’s create
new intentions for global good through technology disruption.
He is an MIT Computer Scientist and Engineer and majored in Artificial
Intelligence and Bio-Computer Engineering where he was also
a Distinguished Graduate and holds an MBA from Harvard Business School.
He started his career as a decorated Special Agent and Air Force Officer.
After working as an Investment Banker in the Mergers & Acquisitions
Group at Goldman Sachs Headquarters he returned to public service
in the Executive Branch of the US Government, where he led the
development of some of the most complex, state-of-the-art systems
ever built: revolutionary persistent spy satellites, the US Global Drone
Program and fusion centers.
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DAY 1 - SESSION 3:
The Future of Cities

Speech Summary:

Disruption in the Exponential Era David Roberts
• Innovation is doing things that you’ve been doing better.

David provided a pathway for Greece’s disruption
process in the exponential era.

Disruption is when you do a new thing that replaces an old
thing. It’s powerful. It’s the equivalent of burning your ships
on the shore and it’s rare.

• All the problems have the same two causes that ultimately

Disruption is the norm and risk-taking is part of the
process. According to David, Greece should focus
on talent and culture and stop talking about the past
in order to move forward.

• Disruption always begins with lasting hope of a better

• The best leaders make more leaders. You want to do

• We can blame the government. Or we can take

• Good leadership creates a clear vision. Lasting hope is

• If you want a different future, you need to free yourself

• Focus on three things: the leader, the talent and the

future that will replace an old future. It has to be a particular
kind of hope; so painful that it’s powerful.

responsibility. It’s tough to do it, but when you do it’s
liberating. The most successful people in the world
succeeded during depressions, because they had a
different view.

from the past. You are not your past.
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go wrong. The first one is talent; the quality of the people
you have in the company. The second is culture. If you don’t
have a great culture, the top players can’t perform.

something truly exponential in your company? Create more
leaders.

not created by just having an awesome vision. People need
to understand the clear path to get there. Most CEOs are
good at creating a vision. But they aren’t so good at creating
the “yellow brick road” to get there.

culture. Then everything will start to change.

DAY 1 - SESSION 3:
The Future of Cities

Key Quotes:
•

“All great disruption begins with lasting hope.”

• “Everlasting hope connects two different
futures: the one that leads to the continuation of
pain and the other that leads to a future that you will
not get unless you give up the habits of the past.”
• “If we are constantly thinking of the past,
we are living in it.”
• “You want to do something truly exponential
in your company? Create more leaders.”
• “Focus on three things: the leader, the talent and
the culture. Everything will start to change.”
• “We live in a universe where the worst tragedy
turns into ultimate triumph.”
•
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“Get up Greece. This is your turning point.”

Disruption in the Exponential Era David Roberts
• If you want the change to happen then you need

to speak up. Speaking up means risk. Not speaking
up means something goes on forever.

• An attitude of gratitude matters. Most people go through

their life thinking about all the things they don’t have. Those
are positions of fear because you don’t have the things you
want. There are so many things you can be grateful for.

• People love stories and they get inspired by stories.

Greeks have some of the most fantastic stories in the world.

DAY 2 NOVEMBER 12th ACTION FORWARD

SUMMIT
PROGRAM

8:00 - 9:00

Arrival, Registration, Coffee, Networking

9:00 - 11:20

DAY 2 SESSION 1: From Vision to Action
speaker

Niki Siropoulou, Opening
Peter Diamandis: Welcoming Remarks
Bill O’Connor, Μaster of Ceremonies
Amin Toufani

Exonomics

Stacey Ferreira

The Millennial Era

Dimitris Koutsopoulos

The Future of Work

Doug Hall

Rapid Innovation Eera

11:20 - 12:00

Coffee Break

12:00 - 14:20

DAY 2 SESSION 2: The Future of Health, Wellness & Sustainability
Tiffany Vora

Future of Health

Lauri Reuter

The Future of Food

Mark Post

Engineering Food

14:20 - 16:00

Lunch Break
Deep Dives to take place during Lunch Break

16:00 - 18:30

DAY 2 SESSION 3: Leadership

18:30 - 19:30
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topic

Bill O’Connor

Why We Need New

Mark Mattingley - Scott

Leap Forward: Quantum Computing

David Roberts

Closing Keynote

Cocktail Reception

“No pressure,
no diamond.”

Amin
Toufani

Chair, Finance & Economics, Singularity University

Exonomics

Amin is the CEO of T Labs. Formerly the director
of strategy and Vice President of Strategic Relations at
Singularity University, he has founded for-profit and social
impact organizations in a range of domains, including artificial
intelligence, peer to peer lending, Bitcoin, human rights,
international development, carbon offsetting and solar energy.
He has a degree in artificial intelligence from the
University of British Columbia, an MBA from Stanford,
and an MPA in economic policy from Harvard.
He attended Harvard and Stanford concurrently
and graduated an Arjay Miller Scholar.
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DAY 2 - SESSION 1:
From Vision to Action

Speech Summary:
Amin spoke of a variety of innovation ideas that are
likely to prove helpful to Greece, predicting
a phenomenal future for our country if we act now.
He also emphasized the importance of adaptability
as a learned skill and of creating digital twin infrastructure around the country.

Exonomics Amin Toufani
• Exponential technologies have major implications for

how we maximize our choices as individuals, how we run
organizations, but also how we manage entire countries
We need to revisit core foundations of economics to make
them compatible with the new realities.

• Special edition exonomics focused on Greece: 10

innovation scenarios that might be impactful to individuals,
businesses and the government.

• The next decade will be remembered for 5 critical

moments – the 5 supremacies:
(a) quantum supremacy,
(b) blockchain supremacy
(c) solar supremacy,
(d) biotech supremacy and
(e) AI supremacy.

• Our nations need to be prepared for this emerging world,

where people are doing what companies used to do,
companies are doing what countries used to do; there is a
cascading effect of technological empowerment.
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• What are governments doing? Not a whole lot.

Governments have major opportunities but there is one
thing that they need to do they never did before: they have
to compete with each other the way businesses do for talent
and capital. That is because talent and capital have never
been as free to move as they are today.

• Crisis took its toll on Greece in terms of retention

of capital, but, even more dramatically, also of talent.
The problem with brain drain is that it takes longer to
recover that from capital drain.

• 3 key warnings for Greece – “iceberg blindness”: urgent

need for (a) structural reform, (b) education reform and (c)
investment reform.

• In this exponentially changing world, IQ does not predict

success. Instead, we should look at the Adaptability
Quotient or AQ. We all love stability, but in this new world,
the best predictor of success and stability is your ability to
unlearn.

DAY 2 - SESSION 1:
From Vision to Action

Speech Summary:
Amin spoke of a variety of innovation ideas that are
likely to prove helpful to Greece, predicting
a phenomenal future for our country if we act now.
He also emphasized the importance of adaptability
as a learned skill and of creating digital twin infrastructure around the country.

Key Quotes:
•

“No pressure, no diamond.”

• “Even a very successful economy today could
be ill-prepared for the exponential challenges
of tomorrow.”
• “In this exponentially changing world, IQ does
not predict success.”
• “The future looks phenomenal for your country.
You are uniquely positioned to be massively
disruptive in innovation.”
• “An e-Greece digital twin model would save
14,000 working years every year.”
• “We fell in love with your country, your resilience,
your tenacity.”
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Exonomics Amin Toufani
• Adaptability is boostable. An educational system that

focuses on IQ emphasizes information, memorization,
specialization, computation, replication and homework.
In contrast, a system that emphasizes AQ focuses
on knowledge, discovery, ambidexterity, unlearning,
experimentation and “futurework.”

• People are hiring trilinguals, people who speak the

language of:
(a) decision science, (b) coding and AI, and (c) the actual job.

• Self-manageability is a big trend. During the weekend,

no one needs a manager, everyone knows what to do; we
need to give people the tools and feedback loops to get
stuff done.

• Collaboration versus coordination: collaboration comes

with a lot of friction, but the thing that allows us to coordinate
is an exponential operating system. How do we expedite
the movement towards the coordination diamond? Digitize,
declassify and decentralize.

• How do we get to e-Greece? Once we have digital twins

in place, they are infinitely scalable. We have reduced the
problem space to software, as opposed to infrastructure.
The moment you have a good digital twin infrastructure can
apply other exponential technologies to it.

• Analysis shows that Greece’s debt is not serviceable.

The current servicing of the loan and the primary
surplus targets that we have within the budget might be
distracting from the investments necessary for exponential
technologies. Now is the time to build these competencies
and prepare for future readiness.

• We are moving from an inflationary era to a deflationary

era. We’re pursuing expansionary monetary policy but we’re
experiencing technological deflation. We’ve been taught
to fear deflation. Macroeconomic policy cannot tolerate
this intractable trinity that we are entering, of commodity
oversupply, technological deflation and GDP compression.

Exonomics Amin Toufani
• Exonomic market power depends on what type of

business you are in. There are 4 types of businesses you
can be in: (a) commodity, (b) product/service, (c) platforms
and (d) ecosystem.

• When you are a commodity business, you have very little

market power. When you move to products/services, things
get slightly better. But in today’s world you need to become
a platform to be dominant. When you create an ecosystem,
you can interconnect multiple platforms. If you crack this
code, you can unleash incredible market power, not only for
your organization, but for your nation.

• What is made in Greece? A lot of simple, commodities

exports; the simplicity of the product portfolio is
problematic.
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• Many countries are not at all prepared for this emerging

picture.

• When you introduce Universal Basic Income (UBI) in a

community, entrepreneurship shoots up.

• Moonshot projects that Greece could execute effectively:

stage zero diagnostics, autonomous AI, UN 2.0, process
automation, democracy 2.0, radical life extension, low
marginal cost energy, media 2.0, eradicating smoking and
poverty alleviation 2.0.

Stacey

“We are moving towards
a more flexible economy, where
employees have the flexibility
to work on their own terms.”

Ferreira

Entrepreneurship, Singularity University Faculty

The Millennial Era

Stacey is the CEO of Forge, a flexible scheduling
and talent sharing platform that empower
businesses to offer flexibility to their hourly
employees, and co-author of “2 Billion Under 20:
How Millennials Are Breaking Down Age
Barriers & Changing the World.”
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DAY 2 - SESSION 1:
From Vision to Action

The Millennial Era Stacey Ferreira

Stacey invited us to reconsider an age-old question:
what do you want to be when you grow up?

• What do you want to be when you grow up? A tricky
question. What do we mean by growing up? Also, does one
need to be just one thing? Can we be multiple things in the
course of our life and career?

• “2 Billion Under 20”: a book about how this generation of
people that have grown up with technology and a different
approach to education think about what it is they want to do
and be when they grow up.

She shared her own life story of how, by taking up
an offer to meet Sir Richard Branson by contributing
$2,000 each to charity, she and her brother used the
relationships they built to convince investors,
including Branson himself, to invest $1.2 million
into their business, which they sold in 2013.

• Stacey spoke of her incredible story, highlighting how she
has taken advantage of every opportunity that presented
itself in the course of her life. From an early age, she learned
how to code and showed an entrepreneurial streak.
She and her brother moved out of their parents’ house to
found their first company upon graduating from high school.

• The journey of researching and writing the book
led to various insights. One of them was that for this
new generation there is no linear path. There are jobs
overlapping and things happening simultaneously;
the way in which we are working is changing.

Speech Summary:

She urged us to approach our work and career in a
novel way, staying attuned to the opportunities that
might present themselves.

• Taking up an offer to meet Sir Richard Branson, which he
posted on Twitter, by contributing $2,000 each to charity
(they borrowed the money from their parents), Stacey and
her brother used the relationships they built to convince
investors, including Branson himself, to invest $1.2 million
into their business, which they sold in 2013.
• The cycle of building a business follows this pattern:
explore, try, fail, learn, repeat. Even if you fail, time to
repeat. Over the course of time, you will succeed.
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• We are moving towards a more flexible economy, where
employees have the flexibility to work on their own terms.
We are changing the definition of “work” itself.
• What does it mean in a world where we have that
flexibility, to give that to everyone? What other industries
does this impact?

DAY 2 - SESSION 1:
From Vision to Action

Key Quotes:
• “What else can I do on this device beyond
playing computer games? A lot.”
• “Keep an open mind. Recognize that
opportunities are all around you.”
• “We are moving towards a more flexible
economy, where employees have the flexibility
to work on their own terms.”
• “There is no linear path. For me it’s been
anything but.”
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The Millennial Era Stacey Ferreira
• Forge is a company that allows people to work flexibly,
letting them pick and choose the hours they will work
through a mobile device and allowing people to work truly
flexibly for the first time in the services industry. It is a tool
that allows them to own their schedule.
• Another key lesson: the path does not need to be normal
or linear. It’s been anything but, and in a lot of ways going
away from the norm is challenging. And yet, as John F.
Kennedy said: “we do these things not because they are
easy, but because they are hard.” This applies to starting
and growing a business, going from nothing to something.
• Ask yourself, not what it is you want to be when you grow
up, but instead, what are the challenging, hard things that
you want to explore and better understand throughout the
course of your career.

Dimitri

“The future
of work will not
include routine work
for humans.”

Koutsopoulos
CEO, Deloitte Greece

The Future of Work

Dimitris is the CEO of Deloitte Greece
and the firm’s Innovation Leader.
Highly motivated by the opportunities
brought by Industry 4.0 and the Future of
Work, he helps organizations understand
and embrace emerging technologies guiding
them towards new opportunities for growth.

47

DAY 2 - SESSION 1:
From Vision to Action
Speech Summary:
Dimitris presented the vision of what the future
of work will look like, through the research of Deloitte.“Now is the time to move from skills to human
capabilities, from routine tasks to unseen problems
and opportunities, from efficiency to value creation”,
he stressed. Dimitris defended the idea of more
time and space for innovation.

Key Quotes:

• A robot is after your job is an old newspaper headline.
In fact, for the last 5.000 years, man and machine are
evolving together.
• Technology has replaced standardized work creating
space for new jobs that didn’t exist a few years ago.
The smartphone industry employs 14 million people around
the world, majority of which are high paying jobs

• “Every step of technological evolution keeps
changing our lives and triggers a “what we were
doing before that?” question.

• Technology has created 23 million jobs across Europe
between 1999 to 2016 (Gregory et. Al 2016). For 1 million
jobs that may be lost, another 1.75 million will be gained from
2018 to 2022 (World Economic Forum).

• “Fear of the unknown has been around for ages.
Fear of automation and machines undertaking our
jobs has also been around for ages.”

• Technology and economic growth are highly correlated.
Machines should and will do the routine work.
The future of work will not include routine work for humans.

• “The future of work will not and should not
include routine work for humans.”
• “How to redefine work? Move from skills to human
capabilities. From routine tasks to unseen problems
and opportunities. From efficiency to value creation.”
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The Future of Work Dimitri Koutsopoulos

• “Only humans can connect and understand the
varied needs of other humans. Only humans can
recognize and adapt to highly specific and changing
contexts; develop creative and imaginative new
approaches to work.”

• What will happen with our jobs? Most probably, the
majority of our jobs will not be relevant in the future.
But this is a great opportunity to be proactive and seize
the opportunity to redefine work at its core.

• The discussion currently revolves around efficiency and
cost reduction, instead of what the future of work should be.
Executives keep focusing on re-skilling, AI and automation
as a mean to deliver tasks faster. And yet, these are shortterm solutions to problems of productivity.
• In an economy that desperately needs more and new
skills that are constantly refreshed what becomes vital are
not the skills themselves but the human capabilities that
enable us to learn, apply and effectively adapt those skills.
• We should redefine the future of work and do so
with three shifts:
(a) move from skills to human capabilities,
(b) develop creativity, innovation, empathy and curiosity,
so people can identify problems that have not been
identified yet, and
(c) move from efficiency to value. When we have passionate
employees, they are of value to themselves and to the
organization.
• Redefining work is an imperative to stay competitive.
It is more than a “must have”. It is an opportunity to shift
focus from fear and adversity to hope and opportunity,
where both individuals and institutions get to win.

“You have
to innovate all the
way to the market.”

Doug
Hall

Inventor, Researcher & Educator

Rapid Innovation Era

Doug is an inventor, researcher, educator and
craft whiskey maker. You may not know him, but
you probably use his inventions.
A study found that the average US home uses
an average 18 products or services that he has
helped invent or reinvent. A chemical engineer
by education. Doug held the title Master
Marketing inventor at Procter & Gamble shipping a record 9 new products in 12 months.
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From Vision to Action

Speech Summary:
Doug spoke about system driven innovation.
He shared the 5 secrets of accelerating innovation,
set against the process of making craft whiskey,
namely: (1) start by having a system, a structure you
plan to follow, (2) fail fast and fail cheap, (3) make
sure you do the math to ensure there is room for
profit when you succeed, (4) grow new customers,
thereby creating demand for your product, (5) invest
in your people by educating them early on.

Key Quotes:
• “The purpose of this speech is to teach the
audience how to accelerate innovation.
Not just to create ideas, but to take those ideas
and make them real, not 5% or 10% faster but
exponentially faster.”
• “To do this, we have to change how we are
thinking; innovation needs to evolve from a
specialized art to something everyone can do.”
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Rapid Innovation Era: Doug Hall
• System driven innovation: 94% of failures are due to the
system, 6% due to the worker.
• Brain Brew example: 5 secrets of accelerating innovation.
• Acceleration Secret #1: Have a system to invent big ideas;
moving from the “suck method of creativity” to meaningful
unique ideas which are created from (a) stimulus, (b) sharing
what you get back with your teams and (c) driving out fear
through experimentation. To invent you need to know
more and than means stimulus mining: wisdom mining,
patent mining, market mining, insight mining, future mining,
unrelated mining.
• Acceleration Secret #2: Fail fast and fail cheap to
invent big ideas. The systems in place allow us to test our
ideas again and again quickly. Never ending continuous
improvement.
• Acceleration #3: Make sure you do the math to ensure
there is room for profit when you succeed. No math, no
project. If you don’t have the math early on, you’re going to
have to compromise on your idea. Innovation is no excuse
for no math.

• Acceleration Secret #4: grow new customers, thereby
creating demand for your product. Don’t find for existing
customers, go after new ones.
• Acceleration Secret #5: invest in your people by
educating them early on. Tools to activate the learning
process. We need everyone in the organization to innovate.
You need to invest in your people and enable every person.
You have to take responsibility for transforming your
organization.
• Deep inside all of us is a little voice that tells us what we
should do and what we must do. It’s time to believe. Get up,
get out, get going.

Tiffany

“Anything we can
do with computer
code, we can do
with DNA code.”

Vora

Vice Chair, Medicine & Digital Bio, Singularity University

The Future of Health

Tiffany is an educator, writer, research scientist and entrepreneur.
She has contributed to literally thousands of grant proposals,
research articles, presentations, textbooks, and other works
spanning medicine, computer science, applied physics, chemistry,
nanotechnology, and the life sciences; her biology expertise
encompasses fields as diverse as the microbiome, ancient
molecules, biophysics, environmental monitoring, tissue
engineering, biohacking, and the quantitative analysis of large
biological datasets.
After earning undergraduate degrees in Biology and Chemistry at
New York University, Tiffany worked on cutting-edge drugdiscovery technologies at Bristol-Myers Squibb. Her PhD research
in the Department of Molecular Biology at Princeton University,
which was funded through NASA, brought her into the emerging
fields of genomics, systems biology, and computational biology.
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DAY 2 - SESSION 2:
The Future of Health,
Wellness & Sustainability

The Future of Health Tiffany Vora

Speech Summary:

• As you are increasing your lifespan, how do you increase
your health span at the same time?

Tiffany spoke of the transition from sick-care
to health-care, which will be based on digital biology,
a term invented at Singularity University, in order
to define the use of digital DNA sequencing to
provide services of diagnosis, discovery and
therapy of diseases. If we are to live longer,
we need to increase our health span.

• Today, our systems of medicine are based on sick care.
You wait until you get sick. It is very expensive, it is about the
doctor and the medical system, and it takes a great deal of
time. In contrast, the healthcare paradigm is lower cost,
patient-centric and continuous. You don’t have to wait for
something to be wrong before you get help.
• In 2020 healthcare expenditure is mostly spent in disease
modifying and treating the symptoms of a sickness – not the
disease itself. In contrast, in 2040, we expect the vast
expenditure to be spent in prevention and curing diseases.
• All humans are 99.9% identical at the DNA level. But 0.1%
makes every human distinct, including health span, risks etc.
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• Computers encode information in 0 and 1. Life encodes
information as A, C, T and G. Using the digital biology
framework, we can digitize this information. Anything we
can do with computer code, we can do with DNA code.
• DNA is mostly not destiny. For the vast majority of things
that affect our health and well-being, there are many other
places in our DNA that interact with the environment and the
things we do, in order to cause diseases. These give us a risk
portfolio about the chances of getting a disease, but they don’t
predict what is actually going to happen.
• After 2008, the price of DNA sequencing started rapidly
outperforming Moore’s Law, so that in 2015 it cost $1,000
to sequence a human genome. Demonetization and
democratization means that DNA sequencing will soon
be so cheap, that it will be essentially free to get
your DNA sequenced.

DAY 2 - SESSION 2:
The Future of Health,
Wellness & Sustainability

The Future of Health Tiffany Vora

Key Quotes:

• DNA privacy: what can I do to protect my DNA?
The answer is that it is a physical molecule and we leave it
everywhere we go; the information is out there anyway.

• “We have to be increasing our lifespan, but also
our health span.”
• “Imagine a future in which we prevent cancer.
Imagine a future in which we cure heart disease
That’s the future that we’re aiming toward with
exponential technologies.”
• “Anything we can do with computer code
we can do with DNA code.”
• “Diagnosis, discovery, therapy: all three
ecosystems are tightly intertwined and driven
by exponential technologies.”

• How do we build a future that is ethical and respectful of
issues like privacy while still taking advantage of phenomenally
powerful technologies?
• There is a new ecosystem, where the client is at the
center and his data is under his control. The moment we have
our data, we enter a new type of economy, where we can
decide to de-identify our DNA and give it to researchers for
compensation. This type of economy is run by companies
know as bio-brokers.
• We can program the bacteria that live on us by looking
at the microbiome. If we program bacteria to do specific
things, they can have a positive impact on our nutrition and
wellness.

• 20 years from now we could see on demand new organs
through the use of stem cells or cure diseases through
organoids. Picture a future where you will take drugs you
know your body will respond to.
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Lauri

“The future
farm is not a lab,
but it might be
a brewery.”

Reuter

Future of Food, Singularity University Faculty

Future of Food, Singularity University

Lauri holds a PhD in biotechnology and works as
the senior specialist of disruptive technologies at
the VTT Technical Research Centre of Finland.
He is also a highly valued science communicator, whose
insights especially on technological disruptions in the
future food system are sought after internationally.
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DAY 2 - SESSION 2:
The Future of Health,
Wellness & Sustainability
Speech Summary:
Lauri argued that we are going to need
60% more food by 2050 without any increase
in available resources.
Lauri predicted that technology will reshape
the future of food and nutrition as a whole
and called on us to take the step and make
sustainably intensive, resilient, personalized
and plant-based products.
We need to decouple food production
from the environment.

The Future of Food Lauri Reuter
• We already have burgers that taste like beef but were

made without animals. Food technology has taken huge
steps in the past few decades, but the truth is, it will have to
take even larger steps in the coming years if we are going
to survive on this planet, because right now we are “eating
away” at this system.

• The food system is causing 20-30% of all gas emissions.

Our food is fundamentally dependent on diverse systems.
We lose species they will never come back.

• At the same time, the changing climate is making food

production really difficult in many of the places where we
produce most of our food.

• The 6th mass extinction: food system uses 40% of land.

The most fertile, the greenest parts of this planet.

• 83% of land area feeds animals, which produce 18%

of the calories we consume. This is a fundamentally
inefficient way of producing human nutrition.
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• We will need 60% more food by 2050 without any

increase in available resources. But we can do it, because
we have done it before.

• Food 4.0: we need to improve our agricultural practices,

but we also need to do something radically new, to
decouple food production from the environment.

• Controlled environment agriculture: we can control the

emissions and the conditions perfectly, produce optimal
light, control the system and the nutrient flows. This leads to
the production of much cleaner, much safer food than what
you would get on the fields.

• Food in the future might not look that different. Take the

Turing test for food. If you have 3 burgers, one made from
animals, one made from cells, one made from plants and
you couldn’t tell the difference, while the taste is the same,
would it matter?

DAY 2 - SESSION 2:
The Future of Health,
Wellness & Sustainability
Key Quotes:
• “Food system is harming the climate,
but climate is putting our food system in danger.”
• “Hunger is a political issue, not a technica
issue anymore.”
• “Technology is not the enemy of taste.
It is not the enemy of culture.”
• “The future farm is not a lab,
but it might be a brewery.”

The Future of Food Lauri Reuter
• Customized food. What if we made food that was exactly

• Treating obesity will cost 1.2 trillion globally by 2025.

• All food is made from atoms, so you can basically

• Future of food will be different from the past of food.

right for you, exactly what you need, exactly what you want.
What if we could get Spotify for food?

make food from thin air. Nothing is made in a lab; research
happens in a lab. We will be making food in breweries.

• Technology is not the enemy of taste or culture. These

things will fit into a culture and will make things taste better.
It is inevitable and a necessary transition. Diverse life is the
most important resource we have and does not exist on
any other planet.

• Food transition will make us redefine ourselves. Being

independent from land, we can take our food and get on a
spaceship.
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We have abundant food and we know how to eat it, but
we still mess it up. Eating is complicated and personal.

We need to take the step and make nutrition sustainably
intensive, resilient, personalized and plant-based.

Mark

“Feeding
the world is an
exceptionally
complex problem.”

Post

Medicine & Biotechnology, Singularity University Faculty

Engineering Food

Mark first got involved in a Dutch government-funded program
investigating “in vitro meat” in 2008, when he was a professor
of tissue engineering at the Eindhoven University of Technology.
He was the first to showcase a proof-of concept for cultured
meat by creating the first burger grown directly from cells.
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DAY 2 - SESSION 2:
The Future of Health,
Wellness & Sustainability

Engineering Food Mark Post

Speech Summary:

• Feeding the world is an exceptionally complex problem
for two reasons: not only because we are going to reach
a population of 10 million people at some point, but also
because these people have increasingly sophisticated
needs for “high quality proteins.”

Mark introduced the concept of cell engineering to
produce meat without cows. Engineered meat can
help reduce the carbon footprint of industrial farming
and agriculture, contributing to the protection of the
planet.
What’s more, the process of food engineering
allows for adjustments to the taste of the food
being produced, as well as its impact on
consumers’ health.

Key Quotes:
• “Feeding the world is an exceptionally complex
problem.”
• “The FAO has predicted that in 2050 we will
need to produce 70% more meat than we are
currently producing.”
• “The cow is essentially a technology that
converts plant-based proteins into animal proteins,
something which it does really inefficiently.”
• “We don’t need animal proteins. It’s a myth we
grew up with.Our muscle cells are exercise junkies.”
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• “We have to realize that some of those things
we have on our plate, particularly meat, are killing
our planet.”

• Even if in countries like Greece or the Netherlands people
move away from meat consumption, it doesn’t really matter,
because developing countries like India or China will
start consuming more meat than they do now as they get
wealthier.
• We feed animals with natural resources to end up eating
them, but this is a very inefficient process, whereby we put
in a lot more than we get out.
• Agriculture in general and livestock agriculture in particular
contribute significantly to greenhouse emissions. We might
know that eating meat has a detrimental effect on the planet,
but we as individuals are flawed in that we cannot translate
knowledge into action easily, in particular when
it comes to food.
• What else can we do? We can harness the power of stem
cells. We have this technology. We can do this, but it’s really
hard to do.

• A lot of the taste of the meat comes from the fat. You
need fat tissue to recreate taste, which is another thing we
are doing, creating fat tissue out of stem cells.
• If you can take small samples from animals, you can
combine them to create all sorts of interesting new
products that we are not used to eating. You can also make
a hamburger healthier, so that it lowers your cholesterol if
you eat it.
• How do we feel about this? The yuck factor is an
emotional response to all these new technologies, and for
food it is particularly pronounced.
• What is behind it? We are biologically programmed not
to eat things that we don’t know. It’s a perfectly natural
response. But once we know that something is safe,
we don’t have a problem with it. This necessitates early
adopters and requires time – and of course for those early
adopters to stay alive. Acceptance will come.
• There are currently around 40 players in the engineered
food industry, expecting to push their products in the marke
in the next 2-3 years.

Bill

“2020 is going to be an
inflection point in human history.
We are going through the age
of innovation.”

O’Connor
Innovation, Singularity University Faculty

Why We Need New...

Bill holds a dual job at the SF Vault, an innovation and
startup accelerator in San Francisco. He is the Dean of
the Vault Innovation Academy (VIA), focused on designing
and directing innovation research, developing innovation
analysis/insights, and developing innovation techniques.
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DAY 2 - SESSION 3:
Leadership

Speech Summary:
Bill focused on the transition from “innovation
aristocracy” to “innovation democracy” as a key
challengeto humanity. According to Bill, Greece has
a particular advantage to innovate in the next 20
years, as it did in the past.

Key Quotes:
• “A nerd means you love something so much that
it leads to intense excitement. That’s a good thing.”
• “2020 is going to be an inflection point in human
history. We are going through the age of innovation.”
•

“Everything in civilization used to be innovation.”

• “It’s 2040, we’re all here 20 years from now.
I would like to say ‘here’s to Greece’, because in
the last 20 years, in the age of innovation, you guys
played the same essential role you played when you
were the cradle of innovation.”
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Why We Need New... Bill O’Connor
• Where did all this stuff come from? Everything
in civilization used to be innovation.
• Why do we need innovation? Innovation is the art of
establishing something out in the real world that is different
or new, and which has a significant impact.
• There are elements of Greece especially well-suited to
taking advantage of this dawning age of innovation.
• You have to establish innovation in the real world; need
to understand the market, care about people and imagine
on their behalf. That is really hard.
• How old is innovation? Innovation is 3.5 million years old.
• We need innovation to survive and to thrive. Most
innovations were not needed.
• Innovation is about making things better. Western
civilization is about thrive. Printing press - thrive. Irish literary
revival -thrive. Medical innovations - survive. iPhone - thrive.
Climate change - survive. Brilliant machines - thrive.
We’re always doing both.

• What about AI? The challenge of AI is threefold:
(a) AI will lead to a dislocation in the labor market, (b) AI as
an enemy and (c) AI as a weapon. We are going to have to
innovate to survive with AI, but also to thrive through AI.
• The innovation cycle: innovation, quality, change,
challenges. We have innovated ourselves into so many
challenges that we have to ramp up the innovation.
• We have to move the planet from an “innovation aristocracy”
to an “innovation democracy.” A tiny percentage of people
are innovating; we need more people spending more time
innovating.
• The 7 innovation elements of Silicon Valley: new, idealism,
exploration, action, ideas, academia and ecosystem.
• The innovation mindset - “unnovation” versus innovation:
from incremental to exponential, from tech-focused to
people-focused, from activity (inputs/investment) to
achievement (outputs/results), from theoretical (discussing
concepts) to experiential (launching prototypes)
from idea-negative (bad, till proven good) to idea-positive
(good, till proven bad).

Mark

“Quantum
computingwhat is it for?”

Mattingley-Scott
IBM Quantum Computing Ambassador

Leap Forward: Quantum Computing

Mark gave us an understanding of the basics of
quantum computing, as well as the guiding principles behind it
uperposition, measurement, entanglement, gates/operations
and interference).
Why are we interested in a quantum computing?
Because it’s going to affect everything. It’s going to make
the problems we thought impossible, possible.
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DAY 2 - SESSION 3:
Leadership

Speech Summary:
Mark gave us an understanding of the basics
of quantum computing, as well as the guiding
principles behind it (superposition, measurement,
entanglement, gates/operations and interference).
Why are we interested in a quantum computing?
Because it’s going to affect everything.
It’s going to make the problems we thought
impossible, possible.

Key Quotes:
• “The problems we solve are the problems
we are able to solve. The interesting problems,
we are not able to solve because we don’t have
the computing power to do so.”
• “We use quantum mechanical principles
to speed up computers.”
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• “Through quantum computing we can model
physical processes of nature, we can perform
significantly more scenario simulations, we can
obtain better optimization solutions and we can find
better patterns within AI and machine learning
processes.”

Leap Forward Quantum Computing
Mark Mattingley-Scott
• Quantum computing - what is it for? To gain access to
computational power far in excess of what we have today.
• Quantum computing is bigger than the internet in terms
of it’s potential long-term impact. It’s similar to the invention
of the transistor. And yet, it’s very hard to put concrete,
specific dates on when all this is going to happen.
• Quantum computing systems take advantage of the laws
of quantum mechanics found in nature. They represent a
fundamental change from classical information processing.
While still in early stages of development, these machines
will potentially offer unprecedented capabilities in areas
such as financial services, chemistry and AI.
• Why should we bother about quantum computing
today? Because the technology around it is evolving
extremely rapidly. With quantum computing we hope to
understand our world differently and solve previously
intractable problems.

• We have a number of guiding principles in quantum
computing:
(a) superposition,
(b) measurement,
(c) entanglement,
(d) gates/operations and
(e) interference.
• IBM Q is the world’s most advanced quantum computing
initiative, focused on propelling the science and pioneering
business applications.
• The road to Quantum Advantage:
(a) create the fundamental theoretical and physical building
blocks of quantum computing,
(b) engage the world to prepare for the quantum computing
era, and
(c) reach quantum advantage, which is the point at which
there is a commercial advantage to solving real world
problems with quantum computing systems.
• Anything you do with quantum computing relates to
increasing the probability of getting the right answer and
decreasing the chance of getting the wrong one.

David

“If you think
you cannot
make a difference
you will never make
a difference.”

Roberts

Technology Disruption & Exponential Leadership,
Singularity University Faculty

Closing Keynote
David is one of the world’s top experts on technology disruption,
innovation and exponential leadership. His passion is to help improve
the lives of a billion people in the world, by helping leader’s create
new intentions for global good through technology disruption.
He is an MIT Computer Scientist and Engineer and majored in Artificial
Intelligence and Bio-Computer Engineering where he was also
a Distinguished Graduate and holds an MBA from Harvard Business School.
He started his career as a decorated Special Agent and Air Force Officer.
After working as an Investment Banker in the Mergers & Acquisitions
Group at Goldman Sachs Headquarters he returned to public service
in the Executive Branch of the US Government, where he led the
development of some of the most complex, state-of-the-art systems
ever built: revolutionary persistent spy satellites, the US Global Drone
Program and fusion centers.
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DAY 2 Closing Keynote

Speech Summary:
David asked us to consider what our own
self-disruption looks like, urged us to rethink
education and to full appreciate the importance
of moonshots.

Closing Keynote David Roberts
• In the early 20th century the whole world believed that
anything heavier than air couldn’t fly. The Wright brothers
had a different idea. They had a belief that no one else had.
We get inspired by different things in life. There was
something that happened to the Wright brothers when they
were young that made them certain that flight was possible.
They were sure of it, and they took a picture at the moment
they succeeded.
• When the Wright brothers did that, they had no concept
at all of what would happen as a result of what they did.
We imagined flying for hundreds of years. No one could
have imagined how ubiquitous flying would become in just
one lifetime. This is disruptive innovation in its purest form;
it starts as something insignificant.
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• Most big companies lose out when a disruptive product
arrives because they do nothing. Big companies don’t
create a “worst product.” Because of that, small companies
are able to disrupt.
• Amazon example: Young guy came up with a disruptive
idea - he worked under Jeff Bezos, not under a manager.
In most companies disruptive ideas never make it to the
CEO, but if you’re the CEO, you recognize the value of
a disruptive idea. Innovation has to answer to the CEO.
• The founder of Taser had a friend that got killed by a
policeman. The CEO decided it was an old-world business;
he wanted it to be in a 21st century business. Trying to stay
true to the core value of keeping people safe, he came up
with body cameras for the police as the way forward.

DAY 2 Closing Keynote

Key Quotes:
• “If you think you cannot make a difference you
will never make a difference. Every problem in the
world gets fixed because someone does something
small that has a butterfly effect.”
• “We never know when death is going to come.
You have 100 10-minute moments in a day.
In any one of them you might change the entire
world. What’s in your moments?”

Closing Keynote David Roberts
• Find out how to completely disrupt your business. What
does your self-disruption look like?
• Automation doesn’t steal jobs. 150 years ago, we were
all farmers. We were worried that the farming jobs would go
away as machines came in. They did. But we didn’t all lose
jobs. The jobs changed.
• We have to think about education differently. What if we
trained people to succeed at ordinary life? Most people
work for the money. If you want to work, you have to find
something people will pay you for. You can get the money,
but the money isn’t the only reason to do it. You’ve got to
be good at it.
• Automation helps people do the stuff that people used
to do just for the money. Who wants to stand in line and do
the same thing over and over again? Find something that
interests you. The minute you start to do that you will find
fulfilment in your life.
• Moonshots are different. We didn’t go to the moon to
solve a problem; after all, there’s more to life than fixing a
problem. Humanity is about doing great things.
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The Deep Dives
were smaller, more intimate sessions,
which took place on both days of the Summit,
with participants breaking into smaller groups
and picking the topic of their choice.
The Deep Dive sessions allowed speakers
to further build on some of the narratives presented
on the main stage of the Summit, to cover certain issues
in greater depth, while at the same time answering
participants’ questions directly.
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Deep Dives

14:30 - 15:15

DAY 1 PROGRAMM

DAY 1 - DEEP DIVES

Deep Dive 1

Exponential manufacturing:
Scott Summit & Concha Monje

Level 1
Lecture
Room

Deep Dive 2

Artificial Intelligence:
Anita Scholl Brede & Michalis Vafopoulos

Level 1
Multipurpose
Room

Deep Dive 3

Exonomics:
Amin Toufani with Niki Siropoulou

Level 0
Skalkotas
Hall

Deep Dive 4

Blockchain by Deloitte:
Peder Muller

Level 0
MC2 Room
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Exonomics: Amin Toufani with Niki Siropoulou
DAY 1
Summary:
During the deep dive session on Exonomics, Amin
discussed some of the global trends around big tech with
Niki, emphasizing the massive experimentation we are
currently witnessing around different, non-traditional
economic models.
Amin spoke of the unprecedented level at which
governments are now asked to compete with each other
and of the concentration of power we see in big tech.
He explained the reasons why Europe seems to be
lagging behind, but stressed that the beauty of this new
world we live in is the ability to leap-frog.
Finally, on a personal development note, he spoke
of the importance of developing the tools that will enable
people to manage themselves.

Key Quotes:

• We’re seeing massive experimentation around

the different economic models that we have come
to learn and appreciate or fight over for a long period
of time. New models are emerging that deviate from
traditional models. We are going to look back on
capitalism, socialism and communism and recognize
how rudimentary they were. As we discover more
granularity about people, properties and processes – i.e.
the digital twin – we’re going to understand how
the world actually works.

• There is a concentration of power. People are doing

what companies used to do. Companies are doing what
governments used to do. What are governments doing?
They need to compete for talent and capital at an
unprecedented level.

•

“That tight connection between work and ownership
is eventually possible.”

•

“People are empowered to generate and capture
more value.”

•

“Exponential technologies have a tendency to create
exponential winners and exponential losers.”

• What happens with respect to concentration of

power in big companies? People and startups are also
exponentially more empowered. Governments, which are
traditionally reactive, not proactive, don’t always know
what to do. Value creation is easier, but value capture is
becoming more competitive.

• Europe is lagging behind; there is extensive

anti-technology rhetoric and anti-monopolistic attitudes
have resulted in the blockage of tech giants. Monopolies
create negative, but also positive externalities. Europe has
missed out on some of these frontier revolutions, but
there are leap-frog opportunities
in this new world.
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Artificial Intelligence: Anita Schjoll Brede & Michalis Vafopoulos
DAY 1
Deep Dive Summary:
Anita and Michalis discussed ethics-related issues
around AI. Michalis argued that the data we managed to
accumulate in the past is biased, as it did not come from
all countries, which in turn raises ethical concerns with
respect to AI.
Annita proposed a model where each individual can use
his or her own data and make money from corporations
that use them; we should not give our data up for free.
The idea is that by asking for compensation for our data,
we get a part of our freedom back.

• Let’s take a step back and try to understand what is

really happening with these technologies and what their
repercussions could be.

• Data bias in AI has ethical implications – think of

FaceApp or the “hot” filters we have seen in recent years.
The engineers that built these products have an innate
tendency to think that everyone looks like them and that
is a problem.

• It takes effort to collect data that represents the rea l

Key Quotes:
•

“When it comes to ethics and AI, I am less concerned
by super-intelligence and singularity, but I am quite concerned about data bias and algorithmic bias.”

•

“All data we managed to accumulate in the past is
biased.”

•

“The traditional questions have changed, not only in
terms of context, but in terms of content as well.”

world. And even if you have a model data base, you can
still end up with algorithmic bias.

• Traditional professionals, like lawyers, must act

immediately and ask what type of data is allowed to be
sold. In this context, a lot of different professions may find
a new purpose.

• We need a model whereby each individual can use his

or her own data to make money from corporations that
use them. We should not give our data up for free. By
asking corporations to compensate us for our data, we
get a part of our freedom back.

• In free societies, we are masters of our bodies, and yet

we cannot sell our bodies. What about personal data?
Are we allowed to sell our data?
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Exponential Manufacturing: Scott Summit & Concha Monje
DAY 1
Deep Dive Summary:
In the Exponential Manufacturing deep dive session,
Scott and Concha elaborated on some of the themes that
they touched upon during their speeches.
The discussion ranged from applications of these new
technologies in settings such as refugee camps, to the
need to regulate 3D printing houses, which is becoming
a concern, to the environmental aspects of 3D printing
and the impact of materials used on the environment.

Key Quotes:
•

“All the big companies are terrified of some start-up
coming in with a new technology”.

•

“3D technology outstrips the challenges that we
wrestle with.”

• 3D shoes are just the start. The British bicycle team 3D

printed helmets in the Olympics and 3D printing is also
happening now in the military and American Football, for car
seats and bicycle seats, among just a few examples of this
trend of things that are custom-made to perfectly fit one’s
body.

• We can get RPET (recycled PET) from old Coke bottles,

which we can then turn into raw materials and use it to 3D
print anything we want.

• Are there limitations to the materials you can use in 3D

printing? Things that are natural and biological we can’t do;
we also can’t print cloth. But then, the materials that can
currently be used to 3D print are virtually unlimited. These
include metals, polymers, elastomers, as well as carbon fiber
infused products. Multi-material printers are also becoming
available; this is a technology that allows us to print many
different types of materials through one device.

• 3D printing buildings is also starting to happen with 60%

less cement used, which is a good thing, given that cement
is especially bad for CO2 emissions. Regarding 3D printed
houses, the regulatory framework has not yet caught up with
technology.
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Blockchain by Deloitte: Peder Muller
DAY 1
Deep Dive Summary:
In Blockchain by Deloitte, Peder warned us against
exploring blockchain-based solutions to our problems
just for the sake of doing so and advised us to look at
quantifiable benefits and recognize the hype around this
trend.
He spoke of the high levels of confusion around
blockchain, but also of the erroneous popular perception
that this technology works “like magic.”
Peder encouraged us to focus on figuring out business
inefficiencies first, thinking of how to fix different processes, rather than searching for blockchain challenges
He stressed the importance of relying on experts since,
when it comes to blockchain “the devil is in the details.”

Key Quotes:
•

“Is blockchain hackable? Absolutely.”

•

“What to do about this blockchain bonanza? We need
to slow it down.”

•

“Pragmatism is how you get blockchain to expand.”

•

“With blockchain, the devil is in the details.”

• “Just because” fallacy: unless you can see a benefit in a

piloted blockchain solution, there is no point in choosing to
go forward with it. There is a need to focus on quantifiable
results, but of course, there are still benefits to consider.

• What do we do about all this hype around blockchain?

It is imperative to slow it down. There has been a lot of
confusion around blockchain, which has resulted in people
thinking of blockchain as a form of magic. We need to show
people what an actual blockchain solution looks like. There
is a need to make blockchain more pragmatic.

• How do you make solutions architects understand your

organization’s problems? Bring them into your boardrooms;
don’t isolate them. Take the time to talk at length about your
business processes and how to fix them. It is a long and
painful process, but the results can be incredibly rewarding.

• In 3-5 years, we will start seeing some real mainstream

blockchain solutions - hopefully we won’t even know that
this is blockchain running in the background.

• How do you identify a blockchain challenge? Don’t

go looking for blockchain solutions, identify business
inefficiencies instead. A solutions architect needs to be
focused on your business process, not blockchain.
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Deep Dives

15:00 - 15:45

DAY 2 PROGRAMM

DAY 2 - DEEP DIVES

Deep Dive 1

Future of Health:
Tiffany Vora, Maggie Nixon
& Elias Papatheodorou

Level 1
Lecture Room

Deep Dive 2

Rapid Innovation:
Doug Hall & Bill O’Connor

Level 1
Multipurpose
Room

Deep Dive 3

Disruption and Leadership:
David Roberts with Niki Siropoulou

Level 0
Skalkotas
Hall

Deep Dive 4

Sustainability, Food & Ecology:
Lauri Reuter & Mark Post & James Ehrlich

Level 0
MC2 Room

72

Disruption & Leadership: David Roberts with Niki Siropoulou
DAY 2
Deep Dive Summary:
In the deep dive session on Disruption & Leadership,
David and Niki discussed the most important qualities a
leader has to bring to his or her organization.
David argued that “focusing on talent and culture is the
minimum great leaders have to do.” Great leaders have
an amazing vision of the future that everyone wants, but
most fall short because they don’t build the “yellow brick
road.”
When you have both a vision and a blueprint for it, then
everyone can clearly see how to get there.

Key Quotes:
•

“Love and compassion allow leaders to act.”

•

“If you treat your employees unbelievably well, they
will treat your customers unbelievably well.”

•

“This idea of love in business is not just words.
Business works great when customers love you.”

• What are the 3 most important qualities for a leader to
bring into an organization? Focusing on talent and culture
is the minimum. Great leaders have an amazing vision
of a future that everyone wants. They can envision things
differently than others. They can do it with clean, crisp clarity.
Most fall short because they don’t build the “yellow brick
road.” If you can do both, then everyone can clearly see how
to get there. The best leaders in the world do one thing really
well - they help people. It’s that easy.
• Leaders have the same fear about things not working out
as the rest of us, but they also have something that to them is
more important than fear. More often it’s about the compassion
and love they feel for the people around them - Mandela,
Martin Luther King Jr., Mother Theresa are all good examples
of this. They wanted to love more people. The worst leaders
in the world love a small group of people. Love and compassion allow great leaders to act. The courage that great leaders have they gain because they have love and compassion
for people.
• Leaders can create a higher purpose than the one they
are serving. If you help the people on your team in an
extraordinary way, if you truly go out of your way to help
them, they will go out of their way to help you.

• We don’t like Apple just because the iPhone is great.
When we go into an Apple store, we get this great
experience; people are trying to make things easier and
explain things. If customers love you, you don’t have to try so
hard to sell them something.
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Future of Health: Tiffany Vora & Maggie Nixon
DAY 2
Deep Dive Summary:
In the Future of Health deep dive session, Tiffany and
Maggie discussed some of the ethical implications of the
developments in medicine and healthcare.
The discussants also explored the role that human
beings will have in the process of health care provision
going forward, with both Maggie and Tiffany emphasizing
the importance of the human connection.
Exponential technologies could enable health
practitioners to become healers, with a new set of tools
that will allow them to take their craft to a whole new
level. Maggie and Tiffany also discussed their experiences
as women working in male-dominated fields, also
drawing attention to the gender biases that might affect
healthcare provision going forward. .

Key Quotes:
•

“The single most effective intervention I had was
touching a person, looking them in the eye, and getting
them to calm down.”

•

• In the future, will we be talking about being a doctor as a
profession? We are likely to see a shift toward health practitioners; doctors will be healers, leveraging the human capacity
for empathy, rather than memorizing literature, doing administrative work etc. The human connection is always there.
• In terms of surgery, there is a lot of potential for automation,
but also training. The new tools at our disposal will allow surgeons to take their craft to a whole new level. At the same time,
parts of operations may be automated in a very powerful way.
For any task that is done repetitively, robots can free up time
for surgeons to do other things.
• We are already seeing a democratization of access to
healthcare. Technology allows us to keep track of our health
metrics, without necessarily going to the hospital, with obvious
benefits in terms of comfort and cost.
• When will wearable medical devices become ubiquitous?
In a way they already are; we all have smartphones on us.
These wearable devices have a lot of potential to alter our
behavior in ways that benefit our health.

“The human connection is always there.”
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DAY 2
Deep Dive Summary:
During this open conversation on Sustainability, Food &
Ecology, the panel highlighted the two major inefficiencies in our food production industry: food waste and
meat production.
If both of these were to be solved, we would have enough
available resources to feed the growing population of
our planet. When talking about the best possible way
to produce food, James underlined the benefits
of organic food production, at a local “micro-scale”
in neighborhoods, which can reduce the carbon
footprint of transporting food to almost zero.

Key Quotes:
•

“There is definitely space for animals in the food
system, just not in the scale that we are using them
now.”

Sustainability, Food & Ecology:
Lauri Reuter, Mark Post & James Ehrlich
• Meat is a very regional thing; it doesn’t travel a lot.
Of course, you can get meat from faraway places, but in
volumes it tends to be produced and consumed locally.
• It’s the industrial part of the food system that provides
us with very cheap and abundant meat but has all these
environmental problems associated with it.
• We are far from that romantic image of food production.
It is increasingly important to teach kids where food comes
from. We should have gardens and chicken in every single
school, to allow children to grasp the way the ecosystem works.
• Do we want our food to be quality-controlled and predictable?
People want predictability in their food, they just don’t want to
acknowledge it. Judging by their actual behavior in supermarkets,
that is what it boils down to.

•

• What could make us change our minds regarding lab-grown
meat? Being educated about it.

•

• Waste and meat production are the major inefficiencies of
the food system, but they are both “low-hanging fruits.” If you
take out both inefficiencies, you have more than enough
resources on this planet.

“If you accept that you will only eat meat once a
week, then we are fine. The problem is, that isn’t going
to sit very well with the majority of consumers.”
“Soil-based farming, organic, biodynamic
permaculture, hyper local creation of foods, artisanal
foods; this is the future of our species in this planet.”
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Rapid Innovation: Doug Hall & Bill O’Connor
DAY 2
Deep Dive Summary:
Doug and Bill touched upon stories and concepts of rapid
innovation in their deep dive session. They argued that
innovation is possible even in non-innovative companies,
however, a system creation is necessary. Both speakers
stood for optimism regarding rapid innovation, however
Bill shared his skepticism regarding potential job losses
and job opportunities that will arise 10 to 15 years
from now.

Key Quotes:
•

“If you fix the system, workers want to do the right
thing, so you end up with quality.”

•

“Today, with the globalization of the economy and the
pressures on us to have products that are meaningfully
unique, we need to be innovative.”

•
•

“Don’t fight the future.”

“Broadly speaking, whenever management has
trusted the people, the result was really good.”

• To fix this system that we have in place, we need to
enable everyone to innovate. When you enable employees,
you teach them and you build systems for them to innovate,
you get an abundance of ideas. Getting to that point is
important because then you can pick the best ones.
• You need to believe that your people want to do great
things; they just don’t know what to do. They don’t know what
a good idea is.
• True innovation is something that customers are willing
to pay more money for, and yet, when you do innovation, you
cannot disrupt the whole business, or else you will
go bankrupt.
• When you see how the geniuses of history have actually
brought things into the world, you can systematize that.
How do you systematize innovation? 70% of the work done
in innovation engineering is not on products, it’s on
reinventing the bureaucratic systems in organizations.

• A balanced portfolio: 85% core ideas and incremental
improvements, and 15% leap, transformational ideas. Unless
I get the core improved, I have no time to do the leap ideas.
Now, when we look at profit growth, 50% of profit growth will
come from the leap ideas and 50% will come from the core.
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SingularityU Greece Summit
SingularityU Greece Summit

One Day Parallel Youth Event
7 speakers: 2 male, 5 female

e Summit

380 high school students attending
The video recording of the event will be made available
to all Greek high schools, allowing teachers to further
disseminate the summit’s important messages.

Supported by
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VISION
FORWARD

Arsakeio Ekali
Arsakeio Psychiko
Campion School
Doukas School
Erasmios Greek
& German School
Geniko Lyceum Filothei
Hellenic-American
Educational Foundation
Model Lyceum of Anavryta
Moraitis School
5th Lyceum of Ilion
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SingularityU Greece Summit
SingularityU Greece Summit

125 Impact Tickets
Awarded to students, researchers and young entrepreneurs,
aged 18-35, through an open application process.
Supported by our Platinum Partners

With the support of Aegean students from Europe
and Greece who traveled for free in order to
participate in this amazing two-day summit.
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Impact Tickets Winners
SingularityU Greece Summit
SingularityU Greece Summit

Name

Occupation

Name

Occupation

Name

• Afroditi C.

University Student

• Afroditi C.

Analyst

• Agisilaos P.

University Student

• Epameinondas D.

University Student

• Marcel G.

Self-employed

• Eva G.

Data Scientist - Researcher

• Margarita

T. Unemployed

• Maria K.

University Student

• Aikaterini P.

Student - Researcher

• Evangelia V.

University Student

• Maria S.

Assistant Brand Manager

• Alexandra K.

Project Manager

• Filanthi P.

Designer

• Marietta L.

University Student

• Alexandros G.

University Student

• Filippos V.

Global Business Developer

• Marios P.

Electrical and Computer Engineer

• Alexandros G.

University Student

• Fokion S.

Researcher

• Michail G.

Master student in Data Science

• Alexios-Fotios M.

Researcher

• Fotios S.

University Student

• Michail M.

Foundation Student

• Anastasia K.

University Student

• George A.

Student, Consultant and Entrepreneuer • Michail S.

Startupper

• Anastasia L.

University Student

• George M.

University Student

• Natalia P.

University Student

• ANDREAS M.

University Student

• George P.

PhD Candidate

• Nicky V.

University Student

• Andreas L.

University Student

• George T.

University Student

• Nikolas K.

University Student

• Andreas M.

Self-employed

• George T.

Business Intelligence Team Leader

• Nikos G.

University Student

• Antonios K.

University Student

• Georgios C.

University Student

• Nikos S.

University Student

• Antonis P.

University Student

• Georgios A.

University Student

• Odysseas L.

University Student

• Aristippos F.

University Student

• Georgios G.

University Student

• Olympia K.

Executive Director

• Athanasios P.

Legal Representative

• Giorgos A.

University Student

• Panagiotis L.

University Student

• Athanasios B.

PhD Candidate, Researcher

• Giorgos V.

University Student

• Rafael K.

Executive Officer

• Christina K.

University Student

• Greg N.

Operations Manager

• Sarantis K.

Phd candidate

• Christos L.

University Student

• Ilias X.

University Student

• Sofia M.

University Student

• Constantinos K.

Non profit organisation

• Ioannis P.

University Student

• Sotiris K.

Chief Technology Officer

• Constantinos S.

Postgraduate Student

• Ioannis P.

University Student

• Stamatia

T. University Student

• Dajana M.

University Student

• Jason C.

University Student

• Steve P.

Governments’ Relations Manager

• DIMITRA L.

University Student

• Katerina A.

Post Doc Researcher

• Thanos M.

Developer

• Dimitris P.

PhD Student-Researcher

• Katerina V.

Self-employed

• Theodora C.

University Student

• Dimitris D.

Starting a new venture

• Konstantina G.

University Student

• Theodora T.

PhD researher, teacher

• Dimos R.

University Student

• Konstantina S.

University Student

• Theodore K.

Early graduate

• Eirini D.

University Student

• Konstantinos A.

Management Trainee

• Thomai F.

University Student

• Eleftherios T.

University Student

• Konstantinos V.

Managing Director

• Thomas A.

Self-employed

• Elena K.

MBA Student SDA Bocconi

• Konstantinos D.

University Student

• Vangelis N.

University Student

• Elena V.

Entrepreneur

• Kushal M.

Postgraduate/ Entrepreneur

• Vasiliki S.

University Student

• Eleni Z.

Data Scientist

• Labros P.

Student

• Vassileios V.

Co-Founder

• Eleni T.

Self-employed

• Lampros

T. University Student

• Vassilis M.

Technology Consultant,

• Elisabeth V.

Postgraduate University

• Leonidas S.

University student (PhD)

		

Start-up Advisor

		

Student / Startupper

• Lucy X. Founder,

Marketer & Advisor

• Veronica P.

University Student

• Emmanouil V.

University Student

• Manos T.

PhD in Law Candidate

• Zohir R.

University Studenta

Startupper

Occupation
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FACTS &
NUMBERS
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We reached 7,680+ people so far:

FACTS &
NUMBERS

1,450

Attendees
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5,000

Livestreaming

20

Universities
around Greece

6 Strategic
partners locations
in 15 countries

in Central and Eastern Europe

FACTS &
NUMBERS

125

Impact Tickets

380

High school
students
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125

Volunteers

How likely is it that you would recommend
SingularityU Greece Summit to a friend?

FACTS &
NUMBERS

83.9%
600+

Companies represented in
the attendees
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Attendees from

20
speakers

25 countries

Gender ratio on stage

878

28,200
actions

11 male,
9 female

37 Officials

from 11 government
ministries in attendance

FACTS &
NUMBERS

attendees downloaded
and used the App
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taken with the App

3,600
social media
shares
using the App

Platinum Partners
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Sponsors
alley

87

Sponsors
alley

88

Sponsors
alley

89

Sponsors
alley

90

Sponsors
alley

91

Sponsors
alley
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Our Summit Was Attended
by Leading Organizations

FACTS &
NUMBERS
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MEDIA
COVERAGE

Print
Clippings
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Campaign: Exponential conversation series

MEDIA
COVERAGE
Social Media Campaign

Facebook Video views:

Youtube Video views:

1,625 hrs

145 hrs

of videos viewed

of videos viewed

Total:

1,770 hrs
of videos
viewed
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SingularityU Greece Summit

in pictures
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Volunteers Training Program
• Through a series of trainings, workshops and team meetings, our volunteers familiarized themselves with

SingularityU and the event structure, building an enviable team ethos and skillset along the way, which proved
invaluable in their work at SUGS.

• They also participated in a weekend of workshops, which included sessions on AI (taught by Georgios Petasis),

agile methodology (by Ioannis Iliadis), face yoga (by Areti Kafantari), mindfulness (by Vassilis Xypolias), future
leadership skills (by Eirini Nektaria Karamani) and linguistics/wording (Nina Kaloutsa).

• It was also an opportunity to introduce them to our community project, which aims to keep our volunteers active

throughout the year through workshops, educational trips, mentoring services and more.

• Our volunteers program is one of the aspects of the event that we are most proud of, allowing us to provide value

and work with a new generation of bright young minds.

To what extent would you
recommend this event to other
volunteers in the future?

9.6/10
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How would you rate
your overall
volunteer experience?

9.2/10

Our Volunteers
Stella Α.

Co-Head of Auditorium

Nefeli K.

Plain Star

Efthymia M.

Plain Star

Danai-Georgia S. Plain Star

Efthimios Α.

Plain Star

Nikoletta K.

Plain Star

Eleni M.

Plain Star

Efstathios S.

Plain Star

Mary Α.

Head of Spectator Services

John K.

Plain Star

Spyros M.

Plain Star

Petros S.

Plain Star

Anna Α.

Plain Star

Stefanos K.

Plain Star

Spyridon M.

Plain Star

Dimitris S.

Co-Head of Registation

Nastazia Α.

Plain Star

Nefeli K.

Plain Star

Simona M.

Plain Star

Nick S.

Plain Star

Paraskevi Β.

Plain Star

John K.

Plain Star

Gelnta M.

Co-Head of Check Points

Anna S.

Plain Star

Smaragdi Β.

Plain Star

Alexandra K.

Plain Star

Elina M.

Head of Registration/Check Points

Katerina S.

Plain Star

Dimitrios Β.

Plain Star

Despoina K.

Plain Star

Elisavet M.

Plain Star

Sofia S.

Plain Star

Panagiotis Β.

Plain Star

Panagiotis K.

Plain Star

Thymios N.

Plain Star

Mantalena S.

Plain Star

Stratis Β.

Co-Head of Check Points

Nikolaos K.

Plain Star

Foivos N.

Plain Star

Dajana S.

Plain Star

Gerasimos C.

Plain Star

Panagiotis K.

Plain Star

Katerina N.

Plain Star

Maria T.

Plain Star

Dionisis C.

Plain Star

Evi K.

Plain Star

Eva N.

Plain Star

Fotini T.

Co-Head of Registration

Androula C.

Plain Star

Sofia K.

Plain Star

Alexandros N.

Plain Star

Nicole V.

Plain Star

Marianna D.

Plain Star

Stelios K.

Plain Star

Eleni P.

Plain Star

Giannis V.

Plain Star

Ilia E.

Plain Star

Evangelia K.

Plain Star

Nikolas P.

Plain Star

Lamprina V.

Plain Star

Eirini F.

Plain Star

Georgios K.

Plain Star

Alkis P.

Plain Star

Theodoros V.

Plain Star

Chloe F.

Plain Star

Agapi K.

Plain Star

Maria P.

Plain Star

Ioanna V.

Plain Star

Efthymios F.

Plain Star

Anna-Maria L.

Plain Star

Panagiota P.

Plain Star

Ioanna V.

Plain Star

Dora G.

Plain Star

Irene L.

Plain Star

Afroditi P.

Head of Shadows

Natasha X.

Plain Star

Iliana G.

Plain Star

Margarita L.

Plain Star

Evangelos P.

Co-Head of Auditorium

Vagia X.

Plain Star

Lily H.

Plain Star

Ioannis M.

Plain Star

Iris P.

Plain Star

Sofia X.

Plain Star

Georgios I.

Plain Star

Anna Maria M. P. Co-Head of Logistics

Dionisis P.

Co-Head of Production

Hara X.

Head of Auditorium

Eleni I.

Plain Star

Zacharenia M.

Plain Star

Angelos P.

Plain Star

Asimakis Z.

Plain Star

Grigorios I.

Plain Star

Anthi M.

Co-Head of Shadows

Ioniki P.

Plain Star

Joanna Z.

Plain Star

Katerina K.

Plain Star

Nikolaos M.

Plain Star

George P.

Plain Star

Stefanos Z.

Co-Head of Auditorium

Vicky K.

Head of Logistics

Christina M.

Plain Star

Chryssa R.

Plain Star

Georgios Z.

Plain Star

Marianna K.

Plain Star

George M.

Plain Star

George R.

Head of Production

Christina Athanasia Z. Co-Head of Spectator Services

Penelope K.

Plain Star

Dafni- Eirini M.

Plain Star

Galateia S. T.

Plain Star
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